Mean amplitudes of vibration from spectroscopic computations for coronene are presented for the first time. Good agreement is found for the results from (a) the simple five-parameter in-plane force field approximation and (b) the more elaborate Califano-Neto force field. Mean amplitudes from the former method (a) for naphthalene and anthracene are also given.
Introduction
In previous parts of this series [1, 2] a new aromatic force field has been developed for the in-plane vibrations of condensed aromatics and referred to as the five-parameter approximation. This force field is considerably simpler than the well-known aromatic force field of Califano and Neto with collaborators [3] [4] [5] . The investigation of the mean amplitudes of vibration [6] for pyrene and benzene [2] has shown that very good results for these quantities are obtained from the fiveparameter approximation. Furthermore it was tentatively concluded that this method is suitable for producing reliable mean amplitudes for condensed aromatics in general.
In the present paper we give additional support to this statement by reporting the mean amplitudes of vibration for coronene, which have been computed spectroscopically for the first time. Such quantities are supposed to be indispensable in the re-investigation of coronene from modern gas electron diffraction [7, 8] , which is in progress. In the earlier gas electron diffraction investigation of naphthalene, anthracene and coronene [9] the mean amplitudes were not considered.
For the sake of completeness we report also the mean amplitudes of vibration for naphthalene and anthracene computed by the five-parameter approximation. The results may be compared with those from previous normal coordinate analyses [10] . We have not found it worth while to reproduce the force field of Neto et al. [3] for naphthalene and Reprint requests to be sent to Prof. S. J. Cyvin, Division of Physical Chemistry, The University of Trondheim, N-7034 Trondheim-NTH, Norway.
0340-4811 / 79 / 0700-0887 $ 01.00/0 anthracene in order to calculate another set of mean amplitudes. It is not believed that this analysis would reveal any unexpected features; the results for mean amplitudes would most probably come close to those from the five-parameter approximation.
Coronene
The mean amplitudes of vibration [6] w T ere computed for all interatomic distance types (5 bonded and 59 nonbonded) in coronene according to (a) the five-parameter approximation [1, 2] and (b) the Califano-Neto method [3] [4] [5] . Values for the temperatures of absolute zero and 298 K were obtained; only the latter ones are discussed in details in the following for the sake of brevity. The normal coordinate analysis with calculated in-plane vibrational frequencies is published previously [1] , For the numbering of atoms it is referred to Figure 1 .
The mean amplitudes for the bonded distances are shown in Table 1 . The results from the two methods are seen to be very close to each other, the largest difference being below 0.002 Ä. Table 2 shows the calculated mean amplitudes for the nonbonded CC distances. They are grouped into 12 main types as illustrated in Figures 2-4. 1-j types in coronene. The three figures indicate the distance types of 1-j, 1-j and 13-;, respectively, when referring to the numbering of atoms in Figure 1 . A very good agreement is found again between the results from the two methods in question. The differences are about 0.004 A or less, and only in 2 cases (2e and 6 c) about 0.005 Ä. However, the discrepancies were found in general to increase with increasing temperature. For the 2e type distance (13-24), for instance, the differences of 0.003 , 0.005 and 0.0085 Ä were found at absolute zero, 298 K and 673 K, respectively. Table 3 shows the mean amplitudes of the nonbonded CH distances grouped into 17 main types; * See also footnotes to Table 1 . a See Figure 7 . Fig. 7 . Classification of the HH distances in coronene.
cf. Figures 5 and 6 . All differences between the values obtained by the two methods are about 0.003 Ä or less at 298 K. This is also the case for the 9 types of HH distances listed in Table 4 . For the identification of these types it is referred to Figure 7 .
Naphthalene and Anthracene
For the sake of completeness we have computed the mean amplitudes of vibration for naphthalene and anthracene from the five-parameter approximation of the in-plane force field. A description of the normal coordinate analysis for these molecules was included in a previous paper [1] . Tables 5 and 6   Table 5 . Mean amplitudes of vibration, I, for naphthalene at 298 K from the five-parameter approximation. a Numbering of atoms in [11] . b Calculated interatomic distances in A. Table 6 . Mean amplitudes of vibration, I, for anthracene at 298 K from the five-parameter approximation. show the results at 298 K for naphthalene and anthracene, respectively. The nonbonded distances are grouped into main types according to the same system as used for coronene above. The adopted numbering of atoms is specified in Ref. [11] for naphthalene and Ref. [10] for anthracene.
